Introduction
Archeological and paleobotanical findings date the first human encounters with the cannabis plant to the early Holocene, approximately 11 000 years before present [1] , when human groups living across the Eurasian continent exploited it not only as a source of fiber (stalks) and food (seeds), but also for the unique properties of its female flowers [2, 3] . Eating these resin-rich flowers or inhaling their smoke produces a combination of euphoria, calmness, heightened sensation, and altered time perception [4] , along with a series of medicinal effects that include stimulation of appetite and relief of pain, nausea, and spasticity [5] . Although varied, these effects are due, in large part, to a single chemical constituent found in cannabis resin, the dibenzopyran derivative D 9 -tetrahydrocannabinol (THC), which binds to selective cell surface receptors present in regions of the brain involved in the control of cognition, mood, and pain (for an overview of the endocannabinoid system, see Box 1). It is likely that early human users interpreted the complex actions of cannabis within a spiritual, rather than purely medical or recreational, frame of reference [2, 3] . A survey of the ethnographic literature bears out this idea, showing that the earliest documented uses of cannabis were intimately woven into religious ritual [2] . Notably, traditional societies ranging from the Saka (Scythians) in the Eurasian steppe [6, 7] to the Hindus of the Himalayan mountains [8] used cannabis ritualistically in funerals, weddings, and holy festivals, ceremonial activities whose main objectives include the heightening of spiritual connectedness and social bonding [9] . The millenary use of cannabis in ritual practices with deep social meaning raises the possibility that THC influences, possibly through modulation of endocannabinoid signals, the activity of neurotransmitters [10] and neural networks [11] devoted to the regulation of sociality (for an overview of the field of social neuroscience, see Box 2).
In this review, we first describe studies of the effects of cannabis on human social behavior. These studies suggest that cannabis tempers social anxiety and enhances feelings of connectedness, but, depending on dose and context, may also increase aggression and isolation. To shed light on the underlying mechanisms of these discrepant actions, we describe animal experiments that contrast the effects produced by direct activation of cannabinoid receptors versus those caused by selective enhancement of endocannabinoid signaling. We briefly
Trends
The crucial adaptive value of sociality is represented across evolutionary time.
Modern techniques have been used to identify the neural circuits processing social information and regulating social behavior. The oxytocin system is now recognized as being central to such socially specific signaling.
The plant Cannabis sativa has long been exploited to facilitate social bonding, and experimental studies have explored its psychotropic effects on human social behavior. Since the identification of the endocannabinoid signaling system, animal studies targeting cannabinoid receptors and transmitters [anandamide and 2-arachidonoyl-sn-glycerol (2-AG)] have found regulatory effects, particularly in social anxiety and social reward, as well as endocannabinoid dysregulation in social impairment related to neuropsychiatric conditions. These endocannabinoid effects are multimodal and context dependent. Newly identified oxytocin-driven endocannabinoid signaling potentially represents a circuit-based mechanism through which selective recruitment of endocannabinoid signaling can occur, and may underlie the differential actions of anandamide and 2-AG.
